In vivo neuroprotective effect of L-carnitine against oxidative stress in maple syrup urine disease.
Maple syrup urine disease (MSUD) is an autosomal recessive inborn error of metabolism caused by deficiency of the activity of the mitochondrial enzyme complex branched-chain α-keto acid dehydrogenase (BCKAD) leading to accumulation of the branched-chain amino acids (BCAA) leucine, isoleucine and valine and their corresponding branched-chain α-keto acids. Affected patients present severe brain dysfunction manifested such as ataxia, seizures, coma, psychomotor delay and mental retardation. The mechanisms of brain damage in this disease remain poorly understood. Recent studies have shown that oxidative stress may be involved in neuropathology of MSUD. L-Carnitine (L-Car) is considered a potential antioxidant through its action against peroxidation as a scavenger of reactive oxygen species and by its stabilizing effect of damage to cell membranes. In this study we evaluate the possible neuroprotective in vivo effects of L-Car against pro-oxidative effects of BCAA in cerebral cortex of rats. L-Car prevented lipoperoxidation, measured by thiobarbituric acid-reactive substances, protein damage, measured by sulfhydryl and protein carbonyl content and alteration on catalase and glutathione peroxidase activity in rat cortex from a chemically-induced model of MSUD. Our data clearly show that L-Car may be an efficient antioxidant, protecting against the oxidative stress promoted by BCAA. If the present results are confirmed in MSUD patients, this could represent an additional therapeutic approach to the patients affected by this disease.